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Identification number of surface-water sites with suspended-sediment and total suspendedsolids data in the Great Salt Lake Basins study unit, January 
ABSTRACT
Selected nitrogen and phosphorus (nutrient), suspended-sediment and total suspended-solids surfacewater data were compiled from January 1980 through December 1995 within the Great Salt Lake Basins National Water-Quality Assessment study unit, which extends from southeastern Idaho to west-central Utah and from Great Salt Lake to the Wasatch and western Uinta Mountains. The data were retrieved from the U.S. Geological Survey National Water Information System and the State of Utah, Department of Environmental Quality, Division of Water Quality database. The Division of Water Quality database includes data that are submitted to the U.S. Environmental Protection Agency STOrage and RETrieval system. Water-quality data included in this report were selected for surfacewater sites (rivers, streams, and canals) that had three or more nutrient, suspended-sediment, or total suspended-solids analyses. Also, 33 percent or more of the measurements at a site had to include discharge, and, for non-U.S. Geological Survey sites, there had to be 2 or more years of data. Ancillary data for parameters such as water temperature, pH, specific conductance, streamflow (discharge), dissolved oxygen, biochemical oxygen demand, alkalinity, and turbidity also were compiled, as available. The compiled nutrient database contains 13,511 samples from 191 selected sites. The compiled suspended-sediment and total suspendedsolids database contains 11,642 samples from 142 selected sites. For the nutrient database, the median (50th percentile) sample period for individual sites is 6 years, and the 75th percentile is 14 years. The median number of samples per site is 52 and the 75th percentile is 110 samples. For the suspended-sediment and total suspended-solids database, the median sample period for individual sites is 9 years, and the 75th percentile is 14 years. The median number of samples per site is 76 and the 75th percentile is 120 samples. The compiled historical data are being used in the basinwide sampling strategy to characterize the broad-scale geographic and seasonal water-quality conditions in relation to major contaminant sources and background conditions. Data for this report are stored on a compact disc.
INTRODUCTION
The Great Salt Lake Basins (GRSL) study unit is 1 of 51 study units located throughout the United States that make up the U.S. Geological Survey (USGS) National Water-Quality Assessment (NAWQA) Program. The GRSL study began in October 1997. A major part of each NAWQA study is retrospective analysis of existing water-quality data. The goals of the retrospective analysis (Gilliom and others, 1995, and Wynn and Spahr, 1997) are to:
1. Provide an historical perspective on water-quality data in the study unit as a base document for future NAWQA work;
2. Assess strengths and weaknesses of the available information;
3. Evaluate initial priorities for water-quality sampling strategy and study design as a guide for additional data collection;
4. Develop an improved conceptual model of spatial and temporal patterns of concentrations and loads within the study unit;
5. Contribute data to the National Synthesis Program of NAWQA.
Water-quality issues that are important in the GRSL study unit include excessive nutrient enrichment in the Bear, Weber, and Jordan Rivers and high and/or increasing sediment loads in the Bear and Weber River Basins. These concerns guided the selection of historical data that will be used in a future interpretative report. The retrospective analysis is used to help design data collection for the GRSL NAWQA study unit. In the NAWQA Program, emphasis is on occurrence and distribution of major point and nonpoint contaminant sources and natural or background conditions. The occurrence and distribution assessment builds on data from the retrospective analysis and is used to determine a trend-and-change assessment. The trend-and-change assessment is used to more thoroughly investigate how land use (past and present) affects water quality. Through the NAWQA process, important questions of water-quality status, trends, and fate are investigated. Investigation of status questions includes analysis of concentrations and loads of past and present selected parameters such as nutrients and suspended sediment. Investigation of trend questions includes searching for patterns that show how change takes place and defining threshold areas where change from nutrient-limiting to over-enrichment or low to high suspended-sediment loads occurs. Investigation of fate includes more detailed studies in areas identified from the evaluation of the retrospective data and water-quality samples collected during the occurrence and distribution phase to better understand and resolve specific high priority questions regarding the characteristics, causes, and processes of water-quality degradation. Questions of fate become case studies and specifically entail the determination of water-quality impairment sources, transport of pollutants in the water column, and eventual fate and effects of the pollutants.
Purpose and Scope
This report is a compilation of selected nitrogen and phosphorus (nutrient), suspended-sediment, and total suspended-solids data collected from January 1980 through December 1995 within the GRSL study unit. The GRSL study unit extends from southeastern Idaho to west-central Utah and from Great Salt Lake to the Wasatch and western Uinta Mountains. Surface water-quality data included in this report were selected for sites that had three or more nutrient, suspended-sediment, or total suspended-solids analyses. Also, 33 percent or more of the measurements at a site had to include discharge, and, for non-U.S. Geological Survey sites, there had to be 2 or more years of data. Ancillary data for parameters such as water temperature, pH, specific conductance, streamflow (discharge), dissolved oxygen, biochemical oxygen demand (B.O.D. 5), alkalinity, and turbidity also were compiled, if available. The compiled database contains 13,511 samples from 191 selected nutrient sites and 11,642 samples from 142 selected suspended-sediment and total suspended-solids sites. This report is part of the retrospective analysis of the GRSL study unit. The data are stored on a compact disc included in the pocket on the inside back cover.
Description of Study Unit
The GRSL study unit ( fig. 1) is located in the northeast corner of Utah, the southeast corner of Idaho, and the southwest corner of Wyoming. The total drainage area is about 14,500 square miles and includes the Bear, Weber, and Utah Lake-Jordan River drainage basins. Each of these basins discharges directly into Great Salt Lake. Water withdrawals in the GRSL study unit were mostly from surface sources (83 percent in 1990 and 85 percent in 1995) , and most of the irrigation withdrawals (94 percent in 1990 and 1995) also were surface water. Along the Wasatch Front, where approximately 80 percent of Utah's population resides, surface water provided about 43 percent of public-supply withdrawals in 1990 and about 45 percent in 1995 Land use is the most important factor affecting nutrient and sediment loading within the study unit. High concentrations of nitrogen and phosphorus as a result of discharge from waste-treatment plants, animal grazing, feedlots, and natural factors cause eutrophication, the process by which surface waters increase in biological productivity in response to natural or humaninduced nutrient enrichment. Sediments have eroded from stream banks as a result of fluctuating streamflow downstream from hydroelectric plants, animal grazing, modification of land cover, and impacts from road development and urbanization.
NITROGEN AND PHOSPHORUS DATA Sources
Nutrient data were compiled from two sources: (1) the USGS National Water Information System (NWIS) (Maddy and others, 1990) ; and (2) the Utah Department of Environmental Quality, Division of Water Quality database, which includes data that are submitted to the U.S. Environmental Protection Agency STOrage and RETrieval system (USEPA STORET). The STORET system is used as a repository for waterquality data by many agencies. 
Retrieval
Water-quality data from January 1, 1980, through December 31, 1995, were retrieved for sites within the GRSL study unit. In April 1998 and May 1999, STORET records were retrieved, and in September 1998, NWIS records were retrieved for selected sites. Updates or changes to data in the STORET or NWIS systems after these dates are not included in this report.
Screening
Only records containing data for concentrations of total nitrogen, nitrate, ammonia, total phosphorus, and/or orthophosphate were selected for use. For statistical analysis in future reports, water-quality data in this report were selected for surface-water sites (rivers, streams, and canals) that had three or more nutrient analyses, 33 percent or more discharge measurements, and for non-U.S. Geological Survey sites, 2 or more years of data. Data from point-source sites (sometimes referred to as "outfalls") were excluded. Latitudes and longitudes of each site were plotted to ensure that the sites were located correctly.
Compilation
The file name of the NWIS data set is USGS_NWIS.nut on the compact disc. All of the NWIS parameter codes and their definitions are listed in table 1 in the order that they appear on the compact disc. The file name of the Utah Division of Water Quality's STORET data set is USEPA_STORET.nut. All of the STORET parameter codes and their definitions are listed in table 1 in the order that they appear on the compact disc. Data entered into the NWIS database were collected by the USGS. Data entered into the Division of Water Quality STORET database were collected by several different agencies.
Because many agencies collect nutrient data for different purposes, numerous nutrient parameters are listed in table 1. Mueller and others (1995, p. 7) developed procedures for combining nutrient parameters to make the data more manageable. Nutrient parameters for both NWIS and STORET data were combined to reduce the total number to five for data-analysis purposes. The combined nutrient parameters are:
1. Nitrate as nitrogen (herein referred to as nitrate).
Ammonia as nitrogen (herein referred to as ammonia).
3. Total nitrogen as nitrogen (herein referred to as total nitrogen).
4. Total phosphorus as phosphorus (herein referred to as total phosphorus).
5. Orthophosphate as phosphorus (herein referred to as orthophosphate).
The data set was screened to include sites that had a minimum of three analyses for at least one of the five nutrients listed above. The resulting data set contains data analyzed from 13,511 samples collected at 191 sites located within the GRSL study unit ( fig. 1 ). Data from sampling sites labeled 1 through 69 are from the USGS NWIS database, and data from sites 79 through 191 are from the Utah Department of Environmental Quality, Division of Water Quality USEPA STORET database. Sampling site number, site identification number, and site name for each of the 191 sites are listed in table 2.
The total number of samples per site and the number of samples collected for each of the five nutrient parameters are listed, by site, in table 3. The total number of samples for the whole data set and for each of the five nutrient parameters is listed in the last row of table 3. A few of the sites have data for all five nutrients, most do not; therefore, for a specified site, the number of samples in column 2 of table 3 generally is greater than the number of samples collected for any of the five nutrient parameters.
Data collected from January 1980 through December 1995 were compiled for the selected set of 191 sampling sites. The distribution of sampling dates for each USGS NWIS site (1-69) and each USEPA STORET site for nutrient data is shown in figure 2.
SUSPENDED-SEDIMENT AND TOTAL SUSPENDED-SOLIDS DATA Sources
Suspended-sediment and total suspended-solids data were compiled from two sources, respectively: (1) the USGS NWIS (Maddy and others, 1990) ; and (2) the Utah Department of Environmental Quality, Division of Water Quality database, which includes data that are Nitrogen
Nitrogen, nitrate dissolved (mg/L as NO 3 ) p00620
Nitrogen, nitrate total (mg/L as N) p00600
Nitrogen, total (mg/L as N) p71887
Nitrogen, total (mg/L as NO 3 ) p00625
Nitrogen, ammonia+organic total (mg/L as N) p00671
Phosphorus, ortho, dissolved (mg/L as P) submitted to the USEPA STORET. The STORET system is used as a repository for water-quality data by many agencies.
Retrieval
Screening
Only records containing data for concentrations of suspended sediment or total suspended solids were used. Water-quality data in this report were selected for surface-water sites (rivers, streams, and canals) that had three or more suspended-sediment or total suspendedsolids analyses. Also, 33 percent or more of the measurements at a site had to include discharge, and, for non-U.S. Geological Survey sites, there had to be 2 or more years of data. Data from point-source sites, sometimes referred to as "outfalls," were excluded. Latitudes and longitudes of each site were plotted to ensure that the sites were located correctly.
Compilation
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STORET sites
The data set was screened to include sites that had a minimum of three analyses for either suspended sediment or total suspended solids. The resulting data set contains data analyzed from 11,642 samples collected at 142 selected sites located within the GRSL study unit. The locations of these 142 sites are shown in figure 3 . Data from the sampling sites labeled 1 through 21 are from the USGS NWIS database, and data from sites 22 through 142 are from the Utah Division of Water Quality USEPA STORET database. Sampling site number, site identification number, and site name for each of the 142 sites are listed in table 5.
The total number of samples per site and the number of samples collected for each parameter are listed by sampling site number in table 6. The total number of samples for the whole data set and for each parameter is listed in the last row of table 6.
Data for surface-water samples collected from January 1980 through December 1995 were selected from NWIS and STORET. The distribution of sampling dates for each USGS NWIS site (1-21) and each USEPA STORET site (22-142) for suspended-sediment and total suspended-solids data is shown in figure 4.
SUMMARY
The historical data compiled for the Great Salt Lake Basins study unit January 1, 1980, through December 31, 1995, are being used to characterize the broad-scale geographic and seasonal distributions of water-quality conditions in relation to major contaminant sources and background conditions. The data will be used for analyses of the spatial distribution, relation to land use, and temporal trends of nutrient, suspendedsediment, and total-suspended solids concentrations in surface waters of the study unit.
It is important to determine the similarity of sampling frequency and period of record before attempting to compare data values among sites. Sites that have been sampled during the same time intervals may be useful for evaluating water-quality changes within the reach represented by the sites. Trends can best be seen when sites have been sampled for longer periods during similar times of year.
For the nutrient database, the median sample period of record for individual sites is 6 years, and the 75th percentile is 14 years. The median number of samples per site is 52 and the 75th percentile is 110 samples.
For the suspended-sediment and total suspendedsolids database, the median sample period of record for individual sites is 9 years, and the 75th percentile is 14 years. The median number of samples per site is 76 and the 75th percentile is 120 samples.
DESCRIPTION OF COMPACT DISC
The compact disc in the pocket inside the back cover contains four compiled data sets:
USGS_NWIS.nut USEPA_STORET.nut USGS_NWIS.ss USEPA_STORET.tss The README file explains the different formats for these data sets.
All four data sets are sorted sequentially by sampling site number (MAPNO), date, and time.
For USGS_NWIS.nut, 42 parameters begin with MAPNO and end with p39086 (alkalinity). For USEPA_STORET.nut, 24 parameters, begin with MAPNO and end with FLOW. (See table 1 For NWIS data, it is possible to have a symbol that precedes a water-quality value. Constituent concentrations reported as above or below a laboratory reporting limit or undetected are considered censored values (numbers) and have a ">" or "<" in front of the value, or a "U" (undetected) in place of a value. A ">" indicates that the actual value is known to be greater than the value in the parameter field for that constituent. A"<" preceding a number indicates that the actual value is known to be less than the number in the parameter field for that constituent. A "U" indicates the water was specifically analyzed for the particular constituent, but the constituent was undetected (Maddy and others, 1990, p. 2-14) . An "E" indicates that the value has been estimated. A "--" indicates there is no value because no analysis was done for that constituent. For STORET data, there are also symbols of "<", ">", and "E" as explained above. Other symbols include: "N" = no value (for several reasons); "L" = lost sample (cannot locate); and "X" or "Q" = insufficient amount of water.
This report and the data are available for retrieval on the World Wide Web at http://ut.water.usgs.gov/.
